Tropical Storm Ida Remnants
Brandywine River
Wilmington, Del.

Sep 1-2, 2021

The UDWRC utilized the USACOE HECRAS hydraulic model developed by
FEMA to reconstruct and examine the effects of Tropical Storm Ida remnants
along the Brandywine River in Wilmington, Del. on Sep 1-2, 2021.



The remnants of Tropical Storm Ida left 7.29 inches of rain
in the headwaters of the Brandywine River watershed at
Coatesville and 8.2 inches at Downingtown in Chester
County, Pennsylvania. According to NOAA Atlas 14,

the 100-yr, 24-hr storm is 8.0 inches there.

Ida left 5.04 inches at Newark, Del. (10-yr storm) and
3.54 inches above Wilmington, Del. (2-yr storm).
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iUSGS ‘Gagen Daten: Stormo | Peak'Flows!'(cfs)a | Return-Interval’n
Shellpot-Creek-at-Wilmington, Del.= 7/05/89a 4th-of Julyd| 8,040 100y
01477800= 9/13/71% o 6,850 50-yr=|
o 10/1/109 o 5,760 25-yr|
1945-present= 8/27/67 of 4,6502 >10-yro]
o 9/16/999 _ Floydd] 4.4600 25y
o 8/28/114 Irenec| 4,400 10-yro]
o 8/7/209 o 3.2509 5-yr
Christina-River-at-Cooches-Bridge, Del.X B8/4/20 Isaias 8,780 =100y
01478000= 8/28/11% Irenes| 7,780 =>100-yr=|
1943-present 9/16/994 Floyd- 7,050 >100-yre]
o 7/05/894 4t-of Julyd| 5,530 =50-y19
o 9/28/045 Jeanne< 54302 =50y
o 5/01/474 o 4,330 25-yr|
o 6/22/729  Agnesd 3.3200 10y
White-Clay-Creek near-Newark,-Del.c 9/16/994] Floydd 19,500 =200-y11]
01479000= 8/28/114 Irenec| 17,000 =>100-yro|
1943-present= 5/01/149 of 14,6002 <100-yro]
o 9/15/034 Henrid| 13,900 =50-yr
o 8/4/204 Isaias?] 12,100 50-yr]
o 7/05/89% 4t-of-July-] 11,6002 =25 -y11]
o 1/19/964 o 9.150= 25-yrH
o 6/22/724  Agnesd 9,0804 2517
o 9/2/214 Idaq] 8,500 >10-yr
Red-Clay-Creek-at-Wooddale, -Del. 9/15/034 Henrio| 15,6002 >500-yr=|
01480000= 9/28/044 Jeanned 8.280 =50-y19|
1943-present™ 8/28/114 Irened] 7,680 50-yre]
o 9/16/999 _ Floydd 7.6500 5019
o 8/7/204 o 6.7309 >25-y1y
o 4/30/145] o 5,840 =10-y19|
o 6/28/061] o 54909 =10y
= 8/4/202 2 2300 =10y
Brandywine Creek-at-Wilmington, Del /215 Idac] 33,700= =100
01481500= 6/23/724] Agnesd| 29,000 100 -yroy
1946-present= = 7/999] Floydd 28,7009 =50y
o 5/01/1 - >25-y19
o 1/25/794 o 22,400 =25-yro
o 9/13/714 ol 21,3004 25-yro]
o 9/29/044] Jeanned 20,8005 25-yro|
o 8/19/554] Dianes| 17,800 >10-yr
o 1/26/789 o 17,2002 >10-yr)
o 8/28/119 Trenec| 16,8002 >10-yro|
o 8/5/204 Isaias?] 16,100 10-yr
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Ida peak flood 33,700 cfs (>100-yr) on Sep 2, 2021 highest on
record along Brandywine Creek at Wilmington dating to 1946
surpassing Hurricane Agnes of 29,000 cfs on Jun 23, 1972.

Ida peak flood of 8,500 cfs (>10-yr) on Sep 2, 2021 highest on
record along White Clay Creek near Newark dating to 1943 just
behind Hurricane Agnes of 9,080 cfs on Jun 22, 1972.



Ida

Agnes Floyd

May ‘14

Irene Isaias



Discharge, cubic feet per seco
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Ida peak discharge Brandywine Creek
at Chadds Ford, PA > 33,000 cfs at 2 am
Sep 2, 2021
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Ida peak discharge Brandywine Creek
at Wilmington 33,700 cfs at 11 am
Sep 2, 2021. Travel time of peak from
DE/PA line was 9 hours.

Normal high tide Christina River

at Wilmington 3 to 4 ft msl. Ida high
tide 5.4 ft at 10 pm Sep 1 and 4.8 ft
11 pm Sep 2, 2021 fortunately

out of phase with peak flood height.




There are 4 bridges over the tidal Brandywine upstream from mouth: AMTRAK RR, Northeast Blvd., E. 16t Street, and
Market St. (Bus. Route 13.). Each is sized to safely convey the 100-yr design flood without overtopping the bridge deck.
However, the AMTRAK RR bridge causes some backwater during the 100-yr flood.



There are 4 bridges over tidal Brandywine upstream from mouth: AMTRAK RR, US Hwy. 13/Northeast Blvd., Jessup St./
E. 16t Street, and Market St. (Bus. Route 13.). Each is sized to safely convey the 100-yr design flood without overtopping the
bridge deck. However, the AMTRAK RR bridge causes 4 ft of backwater during the 100-yr flood.



The 100-yr floodplain in blue is 9 to 12 ft msl upstream from the NE Blvd bridge. Ida peaked above 10 ft there.



USACOE HECRAS Hydraulic Model
Brandywine River, Wilmington, Del.



AMTRAK RR NE Blvd. E. 16t St. Bus. Rte 13 Washington St.

Ida’s peak discharge (33,700 cfs > 100-yr flood, the blue line) caused about 1 ft of backwater

at the AMTRAK (EI. 9 ft) and NE Blvd (El. 10 ft) bridges and along with likely debris jams at the bridges
contributed to flooding in the neighborhoods sitting at interior drained ground elevations at < 10 ft msl.
The likely spill over point was just upstream of the NE Blvd bridge and backwater through storm sewers.



Sta. 6548 AMTRAK Br.



Sta. 7195
Just upstream from AMTRAK RR bridge.
Ida causes flooding at 9 ft msl.



Sta. 7854
Just downstream from NE Blvd bridge.
lda causes flooding at El. 10 ft msl.

Ida peak discharge of 33,700 cfs overflowed into Wilmington neighborhoods at El. 10 ft msl near NE Blvd bridge.



Sta. 7920 NE Blvd. Br.
lda causes flooding at 10 ft msl.



Sta. 7999
Just upstream from NE Blvd. bridge.
Ida causes flooding at 10 ft msl.



GIS topo map illustrates in blue

the ground at El. 10 msl and less

and depicts the overflow point
upstream from the Northeast Blvd.
Bridge this is the area where a low
berm or dike would prevent overflow
of the river.



Given that Ida just about spilled over the banks of the Brandywine at El. 10 ft msl, a mildly sloped 4 to 5 ft high grass
Dutch style dike (1000 to 1,500 LF in red) with storm sewer backflow valves along with extension of Brandywine Park
downstream to the AMTRAK RR bridge could flood proof this neighborhood.

Ground below 10 ft msl



AMTRAK RR Viaduct
9/2/21 AM COW DPW



NE Blvd bridge
9/2/21 AM COW DPW



NE Blvd bridge
9/2/21 AM COW DPW



NE Blvd bridge
9/2/21 AM COW DPW



E. 16t St. bridge
9/2/21 AM COW DPW



NE Blvd bridge
9/2/21 AM COW DPW



NE Blvd bridge
9/2/21 AM COW DPW



NE Blvd bridge
9/2/21 AM COW DPW



Fortunately the City is working with EPA Brownfields on a 2019 plan
to revitalize the neighborhoods. The quarry pond is upstream from
the NE Blvd bridge and was not flooded during Ida.



A low flood control dike can be created by simply raising the proposed pedestrian trail to 15 ft msl TOB
from the E. 16 St bridge downstream to the NE Blvd. bridge.









Given that Ida just about overtopped the banks of the
Brandywine at El. 10 ft msl, a mildly sloped 4 to 5 ft high
grass Dutch style dike (1000 to 1,500 LF) built TOB to 15
ft msl with storm sewer backflow valves along with
extension of Brandywine Park downstream to the
AMTRAK RR bridge could floodproof this neighborhood
employing a modest budget as a Near Term project.



